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CITRUS CROPS 
 

Introduction 

Citrus is an important group of fruits of the country. The group comprise an array of 

various species and types. Among them important ones widely being cultivated are 

as follows:  

1. Mandarins (Citrus reticulata): such as, Nagpur mandarin, Kinnow mandarin, 

Khasi mandarin, Coorg mandarin etc.  

2. Sweet oranges (Citrus sinensis): such as Sathgudi, Mosambi, Hamlin, Jaffa, 

Pineapple, Red Blood etc.  

3. Acid lime (Citrus aurantifolia): Such as Kagzi lime or “Nimboo”.  

4. Lemons (Citrus limon): such as Assam lemon, Nepali Oblong, Nepali Round, 

Eureka and Lisbon.  

 

In North Eastern Region citrus crops are third largest in terms of area and production 

and are being cultivated in 19,117 hectares, with annual production of 119,749 

tonnes. Meghalaya is the leading state in both area and production, followed by 

Manipur, Assam, Sikkim, Tripura, Mizoram, Nagaland and Arunachal Pradesh.  

 

The north eastern region of India is known for its diversity in citrus, having about 17 

species, 52 varieties and 7 possible hybrids. Some of the citrus species are 

indigenous to the region as reported by Bhattacharya and Datta, 1956, e.g. Citrus 

limon Burm, C. medica Linn., C. jambhiri Lush, C. inchangenis Swing, C. latipes 

Tanaka, C. macroptera Montr, C. assamensis Dutta and Bhattacharya, C. indica 

Tanaka, C. aurantium Linn, C. Karna Raf., C. aurantifolia Swing, C. limetta Risso., C. 

nobilis Lour, C sinensis Osbeck, C. grandis L. and C. megaloxycarpa Lush. The 

natural hybrids indigenous to this region are soh-khyllah No. 1, soh-khyllah No. 2, 

soh-khyllah No. 3, hashkhuli, sarbati, nicholsroy and dewa tenga. 

 

Climate  

Citrus fruits are growing well in tropical and sub-tropical areas and can tolerate a 

temperate climate. Citrus fruits can be grown commercially from the sea level to an 

altitude of 1000m in the hills of north eastern region 

 

Mandarin oranges, a specialty of this region can be grown in areas having annual 

rainfall of about 2000 to 3000 mm, evenly distributed throughout the year. Heavy rain 

at the time of flowering, after a long dry spell, can cause excessive vegetative growth 

and poor flowering. In heavy rainfall areas, especially during the rains, the problem 

of excess water can be avoided by planting the fruit trees on the slopes rather than 

at the foot of the hills. Pummelo, however, can withstand more rainfall but does not 

thrive in dry or low rainfall areas. Optimum temperature for their growth range 

between 13 and 25˚C. Extreme heat and extreme cold are not desirable.  
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Photo – Sikkim Mandarin 

 

 
Photo – Khasi Mandarin tree and fruit 

 

Mandarins does well in hills of the north eastern region with cool summer. C. latipes 

can tolerate cold weather better than other citrus fruits, whereas citron, Limons and 

limes are susceptible to cold. Grapefruits are tolerant to high temperature. Mandarin 

and lemon ripen well with better colour during comparatively cool summers. When 

the fruit ripens in hot weather, it soon passes from maturity to granulation. 

 

Soil 

Citrus fruits can be grown in wide range of soils. However, well-drained loam or clay 

loam soils with a depth of 2.5 to 3.5m and rich in organic matter are ideal. Mandarin 

orange has been found to be growing well in the calcareous rock and acidic soils. 

Optimum pH range is from 5.5 to 7.5. Highly acidic soils, require periodic liming. In 
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hills, lower slopes are preferred to avoid scorching and wind damage. In the foot 

hills, north facing sites are ideal, while at higher altitudes, south and east facing hill 

slopes are preferred. 

 

Propagation 

Mandarin orange (Khasi variety) is invariably propagated by seed. The seedlings, 

due to polyembryony, come remarkable true to type. Weak seedlings are generally 

gametic, while those which are uniform in growth and size are believed to arise from 

vegetative tissues and should be selected for future plantation. 

 

To maintain genetic purity and high vigour it is recommended to raise citrus plants 

through budding, grafting or air-layering. Vegetative propagation techniques for 

different varieties are as follows: 

a. Shield budding - Sweet orange, grape fruit and mandarin orange  

b. Air layering - Lemon, lime and citron  

 

Seeds extraction 

Seeds are extracted from fully ripe fruits of selected root stock. Mucilaginous layer 

on the seed is removed by washing and rubbing in water or rubbing in wood ash.  

Clean seeds are dried in shade. At the time of sowing seeds are treated with 

Trichoderma viride and Pseudomonas fluorescens @ 5-10 g/kg seed. In cases of 

seed borne disease prevalence, the seeds can also be treated with clove and 

cinnamon oil or Garlic-clove-cinnamon extract.  

 

Important root-stocks for vegetative propagation  

i. Rough lemon (Citrus jambheri): Mandarin orange  

ii. Rangpur lime (C. limonia): Sweet orange and mandarin orange  

iii. Cleopatra mandarin (C. reshni): Introduced root stock recommended for wide 

range of citrus crops. Resistant to virus disease 

iv. Trifoliate orange (Poncirus trifoliata): For citrus fruits in high altitudes.  

 

Raising of seedlings 

In north eastern region virgin forest soil is generally used for seedling nursery. 

However, to obtain high quality seedlings, free from diseases, it is suggested to use 

virgin soil, sand, FYM and vermicompost in equal quantities. The growing media can 

be solarised and treated with Trichoderam viride and Pseudomonas fluorescens 

(@10gm each suspended in 1 li of water and used as drenching).  

 

Primary nursery is raised in plastic trays (60x40x12 cm size with some holes) filled 

with nursery soil mixture. Seeds are sown at a depth of 1.5 cm and with spacing of 

2.5-3.0 cm in rows. Irrigate the trays and keep then 1.5-2ft above the ground soil on 

some platform. Preferably, primary nursery should be raised in protected polyhouse. 

When seedlings are 4-6 inches tall and having 8-10 leaves, select uniform nucellar 

seedlings and transplant them into polythene bags (30x15 cm) filled with solar 
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sterilized nursery medium. Khasi mandarin and acid lime seedlings, when their stem 

achieves a thickness of pencil size, then transplant them in the field.  

 

Budding and air-layering 

Pedigree mother plants having high productivity, best fruit size and fruit quality and 

free from any disease should be selected for taking bud wood. Budding is done in 

the season, when bark of the rootstock seedlings slips. At the time of budding, very 

small and very tall rootstock seedlings should be rejected. The budded portion is 

wrapped with 100 gauze polythene strips. It is preferred to bud at a height of 9 

inches from ground level to protect the budlings from foot rot infestation.  

 

Planting 

In plain valleys or flat lands and in lands with mild undulations, square or rectangular 

system of planting should be adopted. On hill-slopes the contour system is the best, 

either with terrace or with flat circular or half moon beds on steep slopes. Pits 1 m in 

size and at a distance of 6-7 metres are prepared for mandarin orange, sweet 

orange, pummelo and grapefruits, while dwarf plants like lemon, lime, citron etc. are 

planted at a spacing of 4-5 metres in pits of 60 cm in size.  

 

Pits once dug are allowed to remain exposed for a period of 15-20 days for deeper 

penetration of sunlight to the bottom of the pits. They can also be sterilized by 

burning firewood inside them. This practice also adds potassium to the soil in the 

pits. Pits are to be filled with a mixture comprising of 40-50 kg of farm yard manure 

or compost, 2-2.5 kg of bone meal, 4-6 kg of wood ash and 50 gm each of 

Trichoderma viride and Pseudomonas fluorescens in the form of mound 8-10 cm 

above ground level. This helps in settling of soil and also does not allow rain water to 

accumulate around plants. In the north eastern region, planting should be done from 

April to June with the first one or two showers of rain or in later part of monsoon. 

However, early monsoon planting is preferable. Budded plants of sweet orange, 

mandarin orange and grape fruit are transplanted in the field after about one year, 

when they attain a height of about 60 cm along with a ball of soil with each plant for 

avoiding injury to roots. 

Layered plants about one year old, are also selected in case of lemon, lime etc. 

Vigorous plants should be preferred for better growth. While placing the plants in the 

pits care should be taken that bud union remains 12-15 cm above the ground level. 

 

Diversity Planting 

Creation of diversity is key to the success for effective management of insect pests 

and diseases. Plant one or two rows of nitrogen fixing trees/ bushes and other 

suitable plants all around the orchard and in between the trees. Growing flowering 

plants along the orchard border by arranging small plants towards the crop and taller 

plants towards border also helps in creating diversity and for survival of beneficial 

insects. Plants of pesticidal value can also be grown in interspaces or around the 

citrus plantations such as Adhatoda, Ipomea, Calotropis, nirgundi etc. Although 



 5 

intercropping and cover cropping is an ideal solution to weeding but in hills and 

slopes it is not advisable as tilling may damage citrus roots and add to soil erosion. 

In hills and slopes cultivation and manuring should be confined to circular beds of 

individual trees.  

 

In the north eastern hill region, citrus plantations are kept under sod or raised as 

mixed crops. In the southern slopes of Khasi hills of Meghalaya, the orchards are 

mostly of mixed types, having other perennial species such as arecanut, jackfruit, 

banana etc.  

 

In plains diversity can be managed by sowing competitive cover crops (legumes and 

other desired plants) to suppress weeds and undesired plants. Besides cover crops 

a large number of plants, known for their pesticide value (as described above) and 

insectary plants (such as mustard, sunflower, alfalfa, marigold, French bean, 

cowpea, maize, coriander, spearmint, peppermint, Ocimum etc) can also be 

interplanted and used as green manure or mulch. Nitrogen fixing plants like 

Gliricidia, Leucaena leucocephala, perennial pigeon pea etc, can also be planted on 

borders.  

 

Among the fruit crops, pineapple, papaya and banana can be raised as intercrops in 

the early stages of plantation without affecting normal growth of the main plantation. 

Planting of pineapple suckers in double row beds on contours in half moon terraces 

are also helpful in minimizing soil loss by surface run off during monsoon. Artificial 

mulches have been found useful. Dry leaf mulch or back polythene mulch conserves 

moisture, regulates soil temperature and checks weed growth. 

 

Pruning and Training 

After 6 months to 1 year from the date of planting, 4-5 well shaped branches spread 

on all the four sides are retained and others cut at their bases 20-25 cm above 

ground level in case of seedling trees, while 5-7 cm above bud union in case of 

budded plants. These branches help in increasing the diameter of the trunk and also 

provide shade to protect the bark of the trunk against sun scald. All the suckers and 

sprouts should be pruned off to avoid nutrients loss by them, during vegetative as 

well as reproductive phases. In bearing trees, diseased branches, cross limbs, 

shoots on which loranthus parasites or other creepers are growing, should be 

removed carefully without disturbing the balance of tree, one month before the 

commencement of normal flowering season. The pruning wound should be covered 

with Bordeaux paste to avoid rotting. Since the fruiting branch declines in productivity 

after the second or third year, proper balance is maintained by the production of 

moderate amount of new branches at a uniform rate each year. This can be 

achieved by pruning the declining old fruiting wood. 

 

Nutrient management 
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Organic manuring is the best way of feeding the citrus plants. A balanced dose of 

nutrients should be given to bearing trees. FYM, compost or vermicompost are major 

source of organic nutrients. To make manures more nutritive and rich, application of 

concentrated manure mixture is very much desirable. Each plant should be provided 

with 30-40 kg of FYM/compost/vermicompost, 5-6 kg chicken manure, 500 gm 

rockphosphate and 4-5 kg wood ash. Manure mixture should be applied in March-

April, when sufficient moisture is present in the soil. Liquid manures such as 

fermented cattle urine or Jivamrit should be applied @ 2lit/plant twice during June-

July and Aug-September months. Foliar feeding through foliar spray of vermiwash 

(5%) or Panchgavya (3%) or farm made protein hydrolysate (4-5 ml/lit of water) can 

also be done twice during August-September months. Foliar feeding is to be done on 

dry days. 

 

In cases where productivity is limited by acidity, then lime @ 500-800 gm /tree 

should also be applied along with the manure mixture. In orchards where there is 

proven deficiency of micronutrients, necessary micronutrient mineral can also be 

provided mixed with manure mixture. 

 

Production 

Seedling trees of mandarin orange, sweet orange, grapefruit and most other citrus 

fruits come into bearing within 6 to 8 years of planting. Production in budded plants is 

allowed to begin after 4-5 years. Lime and lemon having a vigorous growth in nature, 

start bearing after 3-4 years. The bearing span of mandarin orange, sweet orange 

and grapefruit varies from 25-30 years in budded plants. However, plants from 

seedlings may produce for a period of 40-50 years. The commercial production of 

lemon and lime covers a span of 12-15 years, and after that they need to be 

rejuvenated, otherwise quality and quantity gradually decline because of senility. 

 

Mandarin should be harvested as soon as it is ripe, when it begins to change its 

colour from green to orange, sweet orange is harvested when it develops a yellow or 

pale colour, have at least 8 percent sugars, though acidity in most of the varieties 

varies from 0.3 percent to 0.8 percent. TSS/acid ratio is considered to be fairly good 

index of maturity in most of the citrus fruits. This ratio is supposed to be 12:1 and 

14:1 respectively for inner and outer fruits. Juice content should not be less than 42 

percent. Limes and lemons are harvested when mature but still green, so that their 

acidity is of the highest level. Citrus fruits are generally harvested with the help of 

clippers. Stems of the fruits should be clipped close to the skin with a clipper to avoid 

damage to other fruits. A prime quality fruit shows a balanced ratio between the 

sugar and acid contents. Since sugar content increases when the fruits mature on 

the tree, picking should be done as late as possible. The quality of fruit juice is also 

improved at full maturity.  

 

Decline in mandarins 
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Decline in mandarins usually happens when plants are infested with diseases like 

Phytophthora foot rot or virus diseases at the beginning itself and proper selection of 

plant material i.e. its freedom from diseases, has not been done. Also in many 

cases, decline starts because of intercropping of mandarin orchards at young stage, 

which draws heavy amounts of nutrients from the soil. In addition to this, frequent 

irrigation, intensive intercropping increases the infestation and spread of 

Phytophthora foot rot. Intercropping predisposes the mandarin plants for attack of 

insect pests and diseases.  

Generally there is not a single cause but is the effect of many causes, which may 

vary from field to field or area to area. Some of the factors are beyond the control of 

the orchardist like, soil characters, drainage, salt concentrations, water logging, frost 

injuries, etc.  

 

The following steps should be taken for rejuvenation of declined orchards. 

1. The orchards should be cleared and opened by removing other forest species 

including tall trees, bamboo bushes, wild banana plants etc. Individual trees 

should also be cleared by removing plant parasites such as loranthus and 

other wild creepers like Mikania sp. 

2. Pruning of dead and infected branches and application of Bordeaux paste on 

pruned branch ends. 

3. By making the base of the trees flat by light harrowing to make them weed 

free and to facilitate fertilizer application. 

4. Painting of trunk upto 1 metre from base by Bordeaux paste. 

5. Application of sufficient amount of manures and fertilizers in the month of 

March-April along with deficient elements. 

6. Regular application of 1 percent Bordeaux mixture. 

7. Weeds should be cut in the entire orchard area during July-August and 

mulching should be done with dry leaves near the tree trunks to conserve soil 

moisture. 

 

Pest Management 

Insect pests 

There are many insect pests of citrus which cause considerable damage to growth 

and production viz. stem borer, lemon butterfly, leaf roller, fruit sucking moth, red 

mites, aphids, thrips, psylla etc. 

 

1. Citrus trunk borer (Monohanmus versteegi) 

Symptoms - The larva bores into the stem, trunk and branches and make 
tunnels inside. It excretes a yellowish-white powdery thread which is quite 
prominent and can be noticed easily.  
 

Management -  Remove badly affected limbs/ branches. Clear leaf litter and 

dead branches away from under trees.Tree borer open holes through the bark of 

trunks and branches to get rid of their waste and it is through these holes clean 
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the tunnel with a long pointed wire or needle and plugging the tunnel with petrol 

and kerosene. Afterwards it is covered with mud.  

 

2. Citrus bark borer (Indarbela tetraonis and Indarbela qudrinotata) 

Symptoms - This is another serious pest of citrus in this region. Larvae cause 

severe damage by feeding on the bark. It produces a mass of fine slivers of 

woods and pellets of excreta, mixed with a silky adhesive material on the 

branches and stems of the trees. The larva bores into the trunk or branches also. 

The leaves start drying, plants fail to flush and in severity, trees   wilt.  

 

Management 

Cultural - Remove and destroy dead and severely affected branches of the tree. 

Hook out the grub from the bore hole. Scraping the loose bark to prevent 

oviposition by adult beetles.  

Control measures - Swab coal tar + kerosene @ 1:2 / litre of water on the basal 

portion of the trunk up to 3 feet height. If infestation is severe then apply the 

copper oxychloride paste on the trunk of the tree. Pour in tunnel Metarhizium or 

Beauveria bassiana @ 20g/litre of water and close the tunnel and seal with mud. 

 

   
Photo- Trunk Borer damage (left) and Bark borer (Right) 

 

3. Lemon Butterfly (Papilio demoleus):  

Symptoms - The pest attacks mandarin and acid lime plantations almost 

throughout the year but is serious during July-August. Larvae being the 

voracious feeders eat the tender leaves making irregular dents on all sides, 

cause severe defoliation of plants.  

 

Management 

Cultural - Collect and destroy larvae, which look like bird dropping in the early 
stages. Release of parasitoid Trichogramma chilonis and Telenomus sp. Foliar 
spray of NSKE (5%) or neem oil (3%) or Bacillus thuringiensis spray at 0.05% 
gives good control of pest.. 

 

4. Fruit sucking moth (Ophederes sp., and Achaea janata L.) 
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Symptoms - This is also a serious pest occurring in most of the orange growing 
areas. Adult punctures the ripening fruits. The affected fruits start rotting due to 
fungal and bacterial infections through punctures and drop off.  
 
Management 
Cultural - Destroy fallen fruits by burying in the soil. Clean cultivation is 

important to avoid the pest build up. 

 

Control measures - Use light traps and bait to collect moths and smoking in the 

late evening in the orchard to repel the moths. Use poison baits having 25 ml 

malathion, 100 g molasses in 1 litre of water + vinegar. Hang the bait in bottles 

@ 15-20 bottles/ha. Destroy the baits after some time without spilling its contents 

away from the fields.  

   
Photo Damage symptoms by Lemon butter fly (left) and fruit fly (right) 

 

5. Leaf roller or leaf miner (Phyllocnitis citrella) 

Symptoms - The leaf miner larvae bore into the tissues inside the leaf and feed 

on tender leaves. Make silvery serpentine mines. Ultimately the leaves get 

curled outwards and show glistening white galleries or mines on their under 

surface. In case of severe attack, the leaves shrivel and dry up. Its attack 

encourages the development of citrus canker.  

 

Management 

Cultural and biological - Removal of affected leaves/ twigs. Release of Mallada 

bonenensis @ 20-50/ plant depending upon canopy. Promote naturally occurring 

parasitoids Tetrastichus phyllocristoides and Ageniaspis sp. 

 

Control measures - Foliar spray of fermented buttermilk (lassi) + 2% turmeric 

powder incubated with a copper wire for 10 days @1 lit. in 15 litre of water. 

Application of Bacillus thuringensis @ 1gm/litre gives good control. Spray neem 

cake extract of 18-25 kg cake per hectare. Spray NSKE 4% or neem oil @ 20 

ml/lit of water or Apply neem based pesticide like Nimbicidine (5ml/litre) 

 

6. Citrus aphids (Toxoptera citricid and T. aurantii) 
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Symptoms – The nymphs and adults suck the cell sap from young leaves and 
twigs. Excrete honey dew which encourages development of black fungus sooty 
mould.  
 
Management 

Cultural - The infested leaves and shoots may be clipped off at early stages of 

infestation and destroyed along with the pest. Promote coccinellids and release 

Cheilomenes sexmaculata @ 50 per plant. Use yellow sticky traps 

 

Control measures - Foliar spray of soft soap Prophylactic foliar spray of neem 

leaf extract/ NSKE-5% or Foliar spray of neem cake extract (soak 100 g neem 

cake in 1 lit. water for overnight). Filter and add emulsifier @ 1ml/lt. water and 

spray 100 lits/acre or Spray mahua oil 1% and neem oil 3%. 

 

 
Photo- Damage by Citurs leaf minor (left) and Citrus aphids (right) 

 

7. Citrus Psylla (Diaphorina citri) 

Symptoms - This is a tiny insect gray in colour and attacks the foliage of citrus 

fruits and sucks the sap and devitalizes the plant. The whole tree looks pale with 

minute specks on leaves in winter season. Affected leaves may also curl and 

shrivel while shoots get dried. Also act as a vector for  “Greening disease” 

 

Management  

Cultural - Collateral host like curry leaf (Murraya koenigii) plant should not be 

grown in the vicinity of citrus orchards. However, the possibility of using this plant 

as a “trap crop” may be explored. Release of 30 larvae of Mallade boninensis per 

plant or release Tamarixia radiata parasitoid. 

 

Control measure - Foliar spray of cow/animal urine @ 5% along with fermented 

lassi (butter milk) as a prophylactic spray. Foliar spray of NSKE (5%) or neem oil 

(3%) or Foliar application of Verticillium lecanii or Metarhizium @ 5-10 g/litre of 

water. In severity, in addition to above treatment foliar spray of citronella oil (2%). 

Spray leaf extract of Nerium odorus and Vitex negundo @1% . Spray of super 
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strong botanical pesticide (SSBP) @ 2 ml per litre of water is also effective in 

early stages of infection 

 

8. Mites (Tetranychus sexmaculatus, T. telarius and Eutetranychus orientalis) 

Symptoms - Mites feed on maturing leaves, makes multiple grey spots, weaken 
the leaves and cause defoliation. Green bark and immature fruits also get 
infested. Upper surface of leaves give mottling appearance.  
 
Management 
Cultural - Removal of infested plants. Conserve predatory mites like Euseius sp 

and Amblyseius sp. Install yellow sticky traps. 

 

Control measures - Application of NSKE (5%) or neem oil (3%) or Apply 

wettable sulphur 3g/litre of water or  Spray Verticillium lecanii or Beauveria 

bassiana @ 5 g/ litre of water. In severe cases Spray Super strong botanical 

pesticide (SSBP) at the rate 2-3 ml/ litre of water. Three sprays at an interval of 

10-12 days may effectively control the problem. 

 

9. Fruit fly (Dacus dorsalis Hndel) 

Symptoms - The adult fly punctures the ripening fruits by penetrating its 

ovipositor and lays the eggs inside. Larva on hatching feeds on the pulp inside. 

Fungal and bacterial infection takes place through the puncture hole due to 

which rotting of fruits occurs. The fruits ultimately drop down. 

 

Management 

Cultural - Digging soil around the tree trunk 15 days after fruit harvest exposes 

puparium of the flies to their natural enemies. Fallen fruits should be collected 

and buried deep in the ground.  

 

Control measures - Male attracting traps containing 0.1% methyl eugenol + 

molasses + vinegar or juice are very useful. Use 25 traps/ha starting from 60 

days before fruit harvest and use fresh solution after every 7 days. 

 

10. Citrus nematode (Telenchulus semipenetrans) 

Symptoms – Nematode problems are prevalent in old citrus orchards of Assam. 

Nematode multiplies rapidly in an acid soil with pH above 4.9 and with a soil 

temperature range of 25-31˚C. Affected trees remain stunted, leaves are small 

and sparse. Mottling of leaves and dieback of twigs. Affected trees have few 

feeder roots with brown lesions on them. The growth is retarded but the trees do 

not die immediately. In severity the bark usually separates from the woody 

central cylinder, and the yield comes down drastically.  

 

Management 
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Cultural - While establishing a new orchard, non-infected nursery stocks should 

be used. Nursery plants can be made nematode free by removing the soil from 

the roots and submerging them in hot water at 45˚C for about 25 minutes.  

 

Management - Nursery beds should be nematode free through soil solarization 

and drenching with Paeciliomyces lilacinus. Intercropping of marigold has 

repellent action and reduces the population of nematodes in citrus. Soil 

application  of neem cake @ 3-5 kg per plant in the basin of the tree. Soil 

application of Trichoderma viride @ 7.5-12.5 kg/ha (10-15 g/ plant mixed in 

compost and irrigate the orchard). Apply 1-2 kg neem cake per plant enriched 

with Paecilomyces lilacinus 

 

Important Diseases 

There are many diseases in citrus crops, which cause considerable damage to plant 

growth and production of fruits. Important diseases of citrus in north eastern region 

are as follows: 

 

11. Gummosis (Phytophthora parasitica, P. palmivora, P. citrophthora) 

This is one of the serious diseases of citrus in this region. It commonly occurs at 
the base of the tree trunk near ground level. The main symptom is that the bark 
on the trunk of the affected tree exudes gum slowly and cracks into small chips. 
Later, the bark dries and falls off, exposing the wood below it. Later the infection 
spreads around the trunk and upwards or even downwards to the roots. If the 
attack occurs on the underground parts, the symptoms appear in an early stage. 
However, root-rot destroys a major portion of the root system and ultimately the 
trunk and the roots start drying. Mandarin orange, sweet orange, grapefruit and 
lemon are highly susceptible. 

 

Management 

Cultural – Flood irrigation should be avoided. Water should not touch the trunk of 

the tree. Ensure proper drainage. Do not take intercrops requiring frequent 

irrigations. 

 

Control measures - Scrap the diseased portion on the trunk and paste with cow 

dung + Trichoderma viride/ Pseudomonas fluorescens @ 10 g/kg. Alternatively 

the trunk should be painted every year with Bordeaux paste up to a height of 75 

cm to 1 metre. Application of Bordeaux paste on the affected plant parts by 

gummosis. Apply in soil Trichoderma viride + Pseudomonas fluorescens each at 

50 g per tree along with FYM/ compost in tree basin and give light irrigation or 

drench soil with Bordeaux mixture 1%. Three to four sprays with copper 

oxychloride 0.3% or Bordeaux mixture 1%. 

 

12. Citrus Canker (Xanthomonas compestris pv. Citri) 

Symptoms - Canker attacks leaves, twigs, young branches and fruits. Initially 

yellowish spots appear on leaves. Spots gradually enlarge, turn rough and 
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brownish (cankers). Cankers may appear on twigs and shoots also. Spots first 

become evident on the lower surface, and as the disease advances, the surface 

of the spot becomes white or greenish and finally ruptures, exposing a light 

brown, spongy central mass, resulting in a crater-like formation. Old lesions 

become corky brown. These spongy, rough eruptions may be scattered over the 

surface of the fruit. It spreads in a wet climate.  

 

Management 

Cultural - Pruning and destruction of infected parts. Dispose the infected fruits 

properly. Disinfect or decontaminate the tools or equipment after using them in 

the infected groves by washing or dipping them in 70% ethanol or hypchlorite 

solution. 

 

Control measures - Spray cow urine @ 1 litre in 14 litres of water. Spraying of 

neem cake extract @ 7 kg per acre has been reported to be highly effective in 

checking citrus canker. In severity, spray Bordeaux mixture 1% or copper 

oxychloride 0.3% before monsoon and again after monsoon. Foliar spray of 

Pseudomonas fluorescens @ 20 g/lit of water or Bacillus subtilis @ 0.03% 

 

13. Leaf fall and Fruit Rot (Phytophthora palmivora) 

Symptoms - The infection starts as water-soaked lesions at the base of the 
leaves and spreads upwards. The leaves rot and shed, leaving the tree naked. 
The fruits affected by this disease become soft and start rotting. The basal 
portion of the fruit stalk becomes weak and fruit drop takes place.  
 
Management 
It can be controlled by spraying 1 percent Bordeaux mixture two to three times. 
The first spraying should be given prior to the outbreak of monsoon, the second 
during the middle part of monsoon and the third in the later part of monsoon on a 
clear sunny day. Copper Oxychloride (0.3%), also control the disease to a 
considerable extent. 

 

14. Powdery mildew (Oidium tingtaninum, Syn Acrosporium tingitaninum) 

The disease is characterized by whitish, mealy powdery growth on young leaves 
and twigs, which covers the entire leaf and young growing shoots. Even all the 
small fruits get infected. Such fruits shrink and become mummified. Affected 
leaves become distorted. The affected fruits drop off prematurely and the yield is 
reduced Leaves and tender shoots are mostly affected by the fungus.  
 
Management 
Pruning of affected plant parts. Apply wettable sulphur @ 2g/litre. Apply 

sulphur dusting 20kg/ha or Spray lime sulphur (0.1%). Fine spray with 

emulsified sunflower oil @ 0.2 to 0.5% also helkp in control of disease. 3 

sprays at 10 days interval of garlic-clove and cinnamon extract is also 

effective.  
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15. Anthracnose or Wither tip (Colletotrichum gloeosporiodes)  

Symptoms - In affected trees, brown, pimple like cloudy spots occurs on the 
mature leaves. The twigs shrivel and assume a silvery grey appearance. Healthy 
trees are rarely affected. When the disease leads to defoliation and drying of the 
tips of twigs, it is called wither tip. The main symptoms of the disease are 
shedding of leaves and die back disease of twigs.  
 
Management - Prune the twigs 2 cm below the dried portion after harvest. Apply 

50 g/tree of Trichoderma viride/Pseudomonas fluorescens along with 

FYM/compost as per age of the plant in the tree basin and irrigate the orchard. 

Spray copper oxychloride 0.3% or Bordeaux mixture (4:4:500).  

 

16. Sooty mould: (Capnodium citri) 

Black velvety coating on the leaves, twigs, and fruits is the characteristic 
symptom of the disease. The growth is superficial and can be easily removed 
from leaf. Under dry conditions the affected leaves curl and shrivel up. The tree 
presents a sickly appearance. Although fungus does not enter the host, it 
interferes with the photosynthetic activity of the leaves. The disease is spread by 
insects and depends on the secretions of insects, it can be prevented by 
controlling insects. Dusting with sulphur and spraying with Bordeaux oil emulsion 
have been found useful in controlling this disease. 
 
 

17. Pink disease (Pellicularia salmonicolor) 

Generally disease makes its presence during or after monsoon rains. The 
affected branches are covered with a fine silvery-white film of mycelium. Severely 
infected bark gets shredded and the wood is exposed. Longitudinal cracking and 
gumming of branches may also occur. Leaves turn yellow and finally dry up.  
 
Management - Pruning and burning of diseased branches is recommended. 
Mycelium in crotches can be controlled by spraying Bordeaux mixture (5:5:50). 

 

18. Citrus Tristeza Virus  

Symptoms - Tristeza literally means a sad appearance of the tree. The tree 
looks chlorotic and sickly in early stages and dies suddenly. In the field, specific 
symptom of tristeza is honey combing, i.e., a fine pitting of the inner face of the 
bark below the bud union. Distinct vein clearing and stem pitting can be observed 
in this disease. Tristeza virus disease is spread by an aphid (Toxoptera citricida) 
 
Using resistant or tolerant root stocks such as rough lemons, Cleopatra 
mandarin, Rangpur lime, etc., is the only measure to avoid infection. 
Transmission can be checked by managing the infestation of aphids as 
mentioned above. 
 

19. Greening 

Symptoms - This disease is reported to be caused by mycoplasma like organism 
(MLO). The characteristic symptom of the disease is yellowing of midribs and 
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lateral veins of leaves. The affected shoots may flower prematurely and the fruits 
show conspicuous sun blotching (yellow patch) on the side exposed to sun.  
 

Management - Removal of affected unproductive trees and their replacement by 
disease free budded plants grafted on the improved root stock. Sterilize tools 
while budding. Reduction of inoculum by pruning of infected branches, removal of 
heavily infected trees and control of psylla. Effective method of controlling is to 
use plants, multiplied by using greening free bud wood 

 


